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(54)«9!tf>£fr WUKCVEGFflSH^ 

(57) Ab ^"^ human gene havjng a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which falls within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coii and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 
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A L r^sr 

AM T**z.T 
AT *-XMT 

au ^-^h^yr 

AZ T-tf**-f SJ*>- 

BA tfX=-T • x^y x -t 

BB 

B E 

BF ^t-7rV 
BG T 
B J 
BR 

BY ^7^-> 

CA fit? 

CF f*T7!l ##fcS 

CG nvrf- 







WO 98/02543 



1 



PCT/JP97/02456 



fta&VEGFftH? 

1tffM(angiogenesis)<D}®fgfcJ: x ft ^±;i/©fcjifc: X *) 31 ££.1 2ft£ 

1^60 ^©^T&l&?±S£ftT^3$Jff#, Jfa'ifil£mfi£:^H^(vascular 
endothelial growth factor, WTs r VEGFj hfa-f So ) TfcSo VEGFIi, ifillf 

^Mt4H^T-&3(Senger,D.R.et al, Science, 219:983-985( 1983) ;Ferrara,N a 
nd Henzel.W.J. Biochem. Biophys. Res. Conmun., 161 :851-858( 1989) ) 0 t h VEGF3S 
8o©x* y>##£U ^©^r^v^ycDjg^Cct 121, 16 

5, 189, Rmos<DT^;mti>bftzmm®v7*'(y'tfMf$,£tis £©*sin, 

VEGF^^^^^^^•^->^7f^•rii:* s ®^^tlTl^S(Houck,K.A.et al. Mol. 
Endocrinol. 5, 1806-1814( 1991 ) ) 0 £tz. VEGFtli, #g&fcg&&T&£flt 

-i##&u vEGF©fit-i^^*s, :>^;bfoitcffiST-&3r£#$B££ 

tiT^3(Vries,C.D.et al. Science, 255:989-991( 1992) ) 0 

m?<Dmmm^tLXl±. dftg;-e£PlGF(Placental growth factor )-?>PDGF( 
Platelet-Derived Growth Factor)#$fcg£nT:fc tK lfo^l*3J£«tC*ru mm 
i&mfe&Z%t%Z£ifi7ji£nx^%(Hagnone, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)) 0 ££lc«i£fc:&oT* VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), &tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 
98(1996))#£S5!£ft£o 

l^Ztft*m$tlZ\,>Zo $tr>Zs VEGF7 7 * <j-(i, ^fffl^frU^ 

*3BWfc^ VEGF 77; U -tit SfcrSEfc* >J^n&£ Xf&* >^!g£r? 

XftW^l*. ^i£^D-->^$tlfcVEGF7T * 'J-GD-o.VEGF-CJ:** □ 
^ — o fciSfc^ <D&3? $ GenBankx- * * #<£>EST( Expressed sequence 
tag )&tfSTS( Sequence tagged sites)K*H,Tff ofc„*0ijg£,VEGF-C<Z>C*$8S5 

? 4 v - £ S&at L , 5' RACEii , & 3' RACE&T* a£ 1 iT * cDNA£ H4§ L s t tz „ # 

^ y &&?ijti ^iftCiot, VEGF-C© T K J mm i: M&ffi |1H4 £ W T a 
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ztmm\stzo%<Dten t &iy>t>,-&%,*mmz, #«Lfct ^o->#vegf? 

Lfct hVEGF-Dilfc-J^S^^XiUtf^y hCVEGF-Date^^^Jil-S^t 
fll*>, *^BJIi,VEGF7 7 2.. 'J-tJRf *Sr&&* >A*M*s £153** >A*H 

(1) EfltfMf : 1 £ilBi8©*>^*?L W^H^T^yffiffi 

(3) ( 1 ) £ga«©*>^*K*=»- KfSDNA, 

( 4 ) : 2 tclflttCDNAi: n>f 7 V XT6DNA, 

(5) (3) £fcfct (4) fcUBftODNAfc^tf***-, 

(6) (5) £SB«©^**-*«ft1"*^fMEfc<** 

(7) (6) t83*©JBHlG«M*:*«i|-rsci:*t$«i:-rSx (1) *fctt 

(2) CIB«©* W**H©£1#$£* 

(8) (1) *fcti (2) CSB«©*>^*RfclS£-r*iiii*x 

(9) (1) ifett (2) tH3«©^>^^Hi:*»'9->r;ui:©^fSt4* 

tfttti-r-axss^tp. (i) £fcfc* (2) csBtt©*>>**K£ie£rr*{b£iiB 

(10) (9) £EB*B©#£££D#$£n£s (1) (2) tiKtt© 
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**6flfl© (VEGF-D) J±»VEGF-CC*t Lfi&Umm&ZG LTfc 0 , VE 

lgl<liM©7; ^ fig^r^JD. g&LT. *$gl|l3©VEGF-DK:3[&£in.;t 

ttc:©<fc?&Axfl&afc&ja*Mc, 35&fc:;fc^T *£t-3 3©£ o 

*fc*aF!H©BttT**o ^^8?©NlHk fcfc, ifftt©fc«>©&*n 
©;£&£:LT&> #Jx(£, OE-PCR (overlap extension polymerase chain react 
ion) &(Gene 1989 77(1) p51) te¥<Djj&&mf *> tl% 0 

Ztz. ^jfSM©VEGF-D*3-K-T4fii!3H|#^:2t:ga*CDDNA(±, fli©£&fc:*5^ 
TVEGF-DfcH*©*lflt**r5^ W^frs3-Kr*DHA(0«t:ffl^e,ti4 e 
0'J/Ltt\ lH#T-fen(i\ Si«l«:2t:iB«©DNAa!?!I* L<tt*©-»§rD~ 

BfaT&So flb©£&fcLTHU W*tf, v?7>, 7yK ? £ £> 

^1/ -S o 

VECF-Di:1lll6Wt:B*tt^>y^KftD-Kr*DMAi4, 5!*J*9 : 2CcsB«© 

£ L < &80%&± s <£ D L < fc*90%«±©IB*J©igH4**tT o 
^ffil^t$£W?-3DNA£iii|8!T£fc«>©>'W 7*U *y -If- 3 ><D0k<*(D-m 
WT©$n<T$)5o fi|J*>> ExpressHyb Solution T*68"C"?30#|ia 7* l/A 
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-100°CT"2~5^-P^^i^L,7K±T*^^-rSciTL^ExppessHyb Solutiontro- 
7 £ /jn x £ o 7* n - 7 £ # $$rtC Aft#/L , 68"C ~55°C (DUg. 9 => V x. > h 0ki* 
T-2B5HA>f "7* 'J ^t'-ya >*ff Oo^?S©2xSSC,0.05% SDS}gr*T10^^ro 
,4@ft#-f 6 o 45 o C©0.1xSS(\().U SDS&$T-3#P»#T£o:*-h^S>;t7*7 7 

XOlfef^O-ffilS^-H-tfx WT©$n<T*&So BP£* ExpressHyb SolutionT'68°C 
T-30#Piil7*l//W 7*1) ^V-tf-^a>$:*JC^^o 7y^7^V h-^^H 
/r7•p-7*$:95 o C~100 o CT•2-'5^^£!^L^ 7K±T\%ft-f 3o «r Ll^ExpressHy 
b Solutions 7*0 - 7-£ An* 3 o rD-T^^tf^lcAftg;?., WCT-mffl^ 
>(7i)m£-i/3>%fi5o i[ffl©2xSSCs 0.05% SDS»«T10^|fflro N 4® 

«t#"t*o 5o°ccdo.ixssc n o.n sDsjg*T?4o^ia, m^mffi&zwi 

/ W 7* 'J -f -t? — > a > <D£{* £ MMMiRT ZZt & rTU&T » * 0 W.K £ i, ^ 
Tfcfc. ftC, VEGF-C£:3-K-f £DNA£;W 7'J^XL&l^tttfftS3i:#j? 

Mzm^bMo VEGF-D £ D — K "f" & DNA (0"Ufcf. E*J#^ : 2lCfB«£> 

dna) *asfe«a^^^-t:ffl*a*,i©^^.^-*!&itr*ALx isj&ifiE 



WO 98/02543 PCT/JP97/024S6 



pGEMEX-l(Promega#S£KpEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) fc£ 

j--)i'tfifo&ftm-t zjjmm&mv £n£of#e>n&mtt£^TVEGF©&i#nj 

^ UT y ^ o ^^igfe^^ /7 D _ - > ^ l,^© 
ttJKa^»(4*a#©t h^tz^ffi-rSCDR grafts, &£|&£t hCO^CDi: 

& 75 m tc ct t> , ft 1*1 1 r a z t # Bitter- & h o 
n a anus (mau mimv>)<DB. ^k©«ii&) .t^r-y^^- ( 
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Agtll, ZAP&if) fcffl^fccDNA^-fr? «J-£flMKU cn^LB-^^D-X± 

d-vt'O^Sj (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI 3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) fc: «fc & WSKlt* 
ZZt&mtX'&Zo £1ts *«WfiD^>/^K«SRF|g^f««SfcH:GAL4*g^ 

* K £ L T ^ * £ £ ft * IMS J: tK VP 16 £ tiGAL4fe¥r£ £<bfi$ 

> jPflfcSST- § & ) r two; N^7'Jy^^rAj ( r MATCHMARKER Two-Hybr id Sy 
stemj , TMammalian MATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hy 
brid Systemj (l^T ft*clontechtt$SK r HybriZAP Two-Hybrid Vector System 
j (stratagenettiih -%M r Dalton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) izm^MOktZZ. £b qJ^T'&£ 

zztw^mztizmib (mm*. ^m^&mvL ihi*ii&*>l 
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7-f%l5fe (Yamasaki K.Taga T.Hirata Y,Yawata H,Kavanishi Y.Seed B.Tanig 
uchi T,Hirano T.Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2) receptor. Science, 241:825-828, Fukunaga R, Ishizaka 
-Ikeda E,Seto Y.Nagata S(1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. 0611,61,341-350) t) c 
£t>n]mX$>Z>o *^0^W^I$l^Lf:77-fZr^-*7A 

£*%w<D*>^*mt&&tz*>j*?mz%mLx^zztft?&$hz>M 
zmmrzztizkbmgitzztbnitfeX'&Zo fce>*ifc*>^**© 

h%ffl^fe^^ij-->^ (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64, Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13, Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996, 384 pl7-9) \Z J: 0 *%W<D* *-ft£«3£* 

*^BJ©VEGF-D©fUffl^i: LTtt, * e» VEGF-D*fc?£VEGF-Di*{E^*ffl£ 

B^o^mzmxLtz^^tz^X'^m^^^t^xMB^mizm^zt 
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m^ii^^-tlfi©^ h U^>f ytfV-ASi, 'J^V-Affi^ 

t-v # ;i/ £ (3 «fc -o x iz&xt % nxkt^%7L h tiz i ^ 

* - IZ l± , ft (3 $ijfigi± ft ^ # . pAdexlcw-^pZ I Pneofc £0 ^ ? * - #$?&T" & £ • 

,VEGF-D* W^K^OT^"-* h^tHiS^m.m^j^f&iS.M, 
ifiiMJ^O^Jfii^ ^ tcftffl-r S VEGF-D* M©i/t^r > ^ =j - x h 

ttfi^rs»B©?&*ffJi:LT«fflrSc:i:*»%^e>n*o gifcVEGF-D^tattfc 
ffl Ofc^fi&iC J: 19 , VEGF-DM^^mt &%1%&<D&miZJ&mT % Z t *>%X ^> 

EllfcJU VEGF-D&fc^> n-~ ^fcffl^fcrw ^-(DM 

Hl2{i. EST (H24828) tVm-Ct<DT I J »K*J©Jt«***-rB|-CifcS. 
g|3«i> VEGF-D££^ cnMtlRgSftfcVEGF? r ^ V — ^^fife-T^jfi 
fc^ i: <D 7 1 J KKfll© J£IR * * r EIT- * £ • 
g!4a<i> VEGF-D<Dil$7ktife7Dy h£^T0Tfc£o 04bfct VEGF-D©v^^;U 
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[H»J 1 ] TFASTA& tiS^o :>*-tfcsi? 

VEGF-C0C*«ffliJtc#£r* r B R3P(Balbiani ring 3 protein) 'J h'— h j tcH, 
e>tiSD>-fe>lt^ie3»J*l6t: rcGPNKELDENTCQCVC (il£iJ#*f :3) j b^o%m 
£!£stU Genbank^-*^-* (1996^2^293^) ^©^EST&VSTSiB^J* 
TFASTA& (Pearson and Lipnan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 
988)) Z'lmttzo »**ttliJJlT©t»0*ffl^fc (=&!)<, 



*1 


Sequences: 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



ZO)&^ -®=3>Hr>-9-^ie^J$:D-K-rsi:#x.P ) ti^EST(Accession No 
.H24828)£Bin£L£o C^IS^Jii rxhe WashU-Merck EST Projectjt iotf 

ifif'J*S{w$e,(cNCBI© runiGenej fc ASfcfcfcfrS i:* l^-Jtfi^ **OEST 
£%z.t>tlZ>%mtK dOEST^^«)±gl5T5fi [T64149, H24780, H24633, H248 
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28, T64277 (1996.3. mtf.) ] e»£ftT^S C bifiWW Ltz 0 Z<Do%, T642 
77£T64149> H24828fcH24780tt* n*nE-* p->05' §B?iJ £:3' KWCijfl^* 
^©^7P->©^ >it- hit-rXlii:'*)^*)^0.9kbT^ofe (HI), 
H24828CD ffi^ij €^^O2;-0!)MO3!i»ofc7l/-AT-^>^^Ria?!JtHiR1-4 

7%) N la^s/xtM y^ru <J >^^>M^Ho«a««rtaB«c^^ 

j;<«#£*i"t^fc (ei 2) o «#*nfcEW*aft*T?^ufco 

t^tCct ^M^fd L^EST(H24828)©SB^J*S(c5 , RACEffl©7 , -7^ v-&t>*3'R 
\Cm(D7^ J v-(5' RACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT- 3 ' (K?'J#^:4 
K 3'RACEffl : 5'-GATCTAATCCAGCACCCCAAAAACTGC-3'(ga?"JS^:5))*l9:ItLt (El 

1) o t hfl$^*©^'JA + RNA^e>ial$c¥SI^?:fflV^T^ -*HcDNA*€ri#U * 
^CDfAj^igCry7 , ^-cDNA$:ijg^^-e-fccDNAT-*)S l"Marathon-Ready c 
DNA,Lung (ClontechttBO J fcttSfcU ±HtJ7 , 7 >f -7? >f 

v-T'fe £AP-17*7 (5' -CCATCCTAATACGACTCACTATAGGGC-3' (iB9"J*^ :6) ) 

(01) PCR^tTofco fcfc, ±137^:7* -cDMArtCfci, 7^7*- 

75 >f -7-AP-l&tfAP-2#/W 7U^4 XT 3 PCRtts 94°CT-1 
^©jmit, 94°CT30?j\ 72°CT*4#©*aJl£5-!M i*^T'> 94 o CT30^\ 
70°CT'4#GDiM£5-!M 94°CT'20#\ 68W4#©«lS£25-9:>f * 

)]/<D2kftX- ft^tzo [ £ U Taq* 'J^7-fi:LT> ("Advantage KlenTaq P 
olymerase Mixj ©ttfc ?> £x r TaKaRa Ex Taqj StWttfVW 7 

r-^ffl^fcc ] 5'mtvm<D. ^ti^eni.5Kb. oMbomK&mm 

Ztitzo ZtibtfiftZ, TpCR-Direct Cloning System (ClontechttHO j * r P 
CR-TRAP Cloning System (GenHunter*t$0 j x WBlue-T vector (Novag 
en*±£0 j *ft-£ti*D-->7L*:o &*>\ 5'RACEWtM"* r pCR-Di 
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rect vectorj lz#n-~ > SPgfcli, rs' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(i^'JS-^:7)j , r 5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' ( U^iJ 

r ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase FSj&tf ^77 a DNA Sequencer (ABIM) j fcflJl^TD 
NAiB£'J£#iA£U£o 75-f7- did, ^ ^07^4 (5' -AATT 

AACCCTCACTAAAGGG-3 ' ( K*l#? : 9K S» -CCAGGGTTTTCCCAGTCACGAC-3' ( : 1 

0))&t>\ AP-2r7>r-7-(5 , -ACTCACTATAGGGCTCGAGCGGC-3'(Se^J#^:ll)), £ £> 
tUT^lOaSCffi^rt^-f T-ftffl^fc (^2) 0 



2 



SQl(iB*l«:12) 


5' 


-AAGTCTGGAGACCTGCT-3' 


SQ2(ie^iJ#^:13) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(BB^iJ#^:14) 


5' 


-CGCACCCAAGGAATGGA-3' 


SQ4(gd^JS^:15) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(gd?iJ#^:16) 


5' -CATCAGATGGTAGTTCAT-3' 


SQ6(gB?!j#*f:17) 


5' 


-ATGCTGAGCGAGAGTCCATA-3* 


SQ7(E*J#^:18) 


5' 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(gB?y#^:19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 


SQ9(EW#^:20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(iH?'J#ff:21) 


5' 


-CAGATCAGGGCTGCTTCTA-3' 



^D-->^ufc5 , {»l©^1.5kbO»M-h3 , ffiiJ^o.9kb(D^^SIB^J^^ 
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3 — K t o 2>&B?-Z'&?tz (ifi^JS^ : mmivm^ : 2) 0 Genbank^r-*^ 

$£&C©fMi§fc^#T-&{£#£nTfc>>> iOiftfe^A«VEGF77»5 U-tcJST 
S«f^a<s : fCfeSZ.i:/)*Wf»<Pi:ftofc (^3) 0 &*>\ El34»© THSVEGFj li 
, fch© r VEGFj *JtU THSVEGF-Dj > THSVEGF-Cj , l~HSVEGF-Bj tt, th 
VEGFO^D^T-fcat h rvEGF-Dj , b h ryEGF-Cj , t h r VEGF-Bj ZZti 

?nm-To ("hspogf-aj (it h© tpdgf-aj . thspdgf-bj &t h© r 

PDGF-Bj , i"HSPlGF2j lit h© rpiGF2j &*ft*M&1\> £tz. {£#£ftfclfi 
?iJ£a&#T'/TNL£o VEGF-DfcJU *T*Flt4'; Kfc LT* D-:i>^£ftfc 
VEGF-CiiftV^^D i>-*-7fsLX^2>Ztfrt>, YltAtUtz Hz 7*— tflfS 

fiMcttT'ny h (1214a) x Stfvon Heijne©;5*£(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690 ( 1986 7* FtOWj&fc^ST 2>t (04b 

VEGF-C t Pttt £ t) & 3 7P -b y > ^££t* 3 RT#6t4*» & 3 £ *l3 „ 
[HWJ4] ^— *f>^n y bP#r 

fpCR-Direct vectorj *tCtf7*D-^>^£ftfc5Ml!l«T>T-cfc S> EcoRVlCi 
oT$Dm£ft£if$lkbp©l0Ttf-£ [cr-"P] dCTPKi D^ISU. 7u-7tLT% 
^fco JSffltt r Ready-to Go DNA labelling beads ( Pharmacia*! 
>^A7 , 7^7-^f: { tDfTt)feo rjfoltiple Tissue Northern(MTN )Blot-Hum 
anj N r Human IIj ^ r Human Fetalj \ &T>* r Huian Cell linej (Clontechft 
S£) r ExpressHyb Hybridization Solution (ClontechttSU) j 



WO 98/02543 



14 



PCT/JP97/02456 



[ %mm 5 ] ^HH: J: £ VEGF-D* > ^ 

2o(7)7-^^T- r 5'-TCCAGATCTTnGCGGCAACTTTCTATGACAT-3 , (i2^#^:22)j 
, r 5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3 , (iS^J#^:23) J fc^fifcU th 
VEGF cDNA©7^yK89*B*c»181#Bt:ffl^-rs««*lg«Lfco W&tifcDN 
A»M-**flR»*BglIIfcSalIT*a3SU Mg^BanHI^SallT-MLfc^;* * 
KPQE42 (QIAGENftlg) ration kit IIj (SiiaittR) *ffl^Tte£Lfc 
o mt>ntz75Zl K£*Jl§@SG19003[pREP4] (QIAGENttSU) t#AU £g£ 
3 !>^J*Lfcr**$ H (PQE42-BS3) *»$RLfco KpQE 
42-BS3*^»HBL21 (InvitrogenftSli) tc#AU 100ig/l©e*«> > (ji^ffl 
T>t:i/';>^h>;^A, WfeHJKttH) ££trL BrothTMOilJMu **i£#r 
L^L Broth 200mUzmmLtzo 37-CT1.5WSil&, IPTG£3inMi:fc 5 £ o lz® 
i&Z1mz.T£ e.t37-CT-5«FlHIig*Lfco HBLfcliL rgiAexpress Typell kit 
j (D7*p h3-;n;:ftv\ Ni-NTA#7 AT* >/^ff £*&8SLfco 
[^fll&tfij 6 ] *»BE 3DHFR-VEGF-Dil!&* ^O^Jl 
t b VEGF cDHA©7>$ >K89«g»^181*ifi:ffiit-«m«||MiM52:ni;7 

BaiHI*:SalI-eiMLfc77** KpQE40 (QIAGENftSI!) t riigation kit IIj ( 
Mattt*!) *ffl^T«£Lfc 0 fcfcftfcT^a* K**»BSG19003[pREP4] ( 
QIAGENtt^) izmXU ***Mr^«if-5»)^rtLfcr7^* K (PQE40-BS 
3) SSftUfc. h-pQE40-BS3£*S§@BL21 (Invitrogen#!&) fcigAU 

, I00ig/i©e (?±^ffl7>t:^>j>^hi;^A, w&KJKttsi) z^ts 

L Broth? 10mlig«U *n**rU>L Broth 200nllc*IMLfco 37*CT1.5B#M« 
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IPTG£3mMi:fc3«fc ? Kte%*in*T £ £ t337^T5B#P£teil Ufco MM L 
fc^s r QIAexpress Typell kitj C7)7*P hr?-;Mcftl\ Ni-NTA£ ^ AT'DHFR- 
VEGF-Dil!^ 9 > ^ 7 ft * ***! L fc • 

VEGF-D cDNA£>7 P-^>7* 
TMouse lung 5' -stretch cDNA libraryj (Clontech#^)£1.5xl0 5 pfufc'i§: Ltz 
THybond-N+j (Amersham#§!0 7 4 ;i/*-(20cix22cm)£2tfcfta!l Lfco i^50ng£> 
human VEGF-D©PvuI IWM - * rR ea dy-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciatt^)T-a 3? P-dCTP(Ainershajnttii)T"^iaLfe*)©$:rD-7'i: LT r Expre 
ssHyb Hybridization Solutionj (ClontechttW)£ffl^68^fr £55^0^7 
x> h/W7l>y-f**—*>3>*2B#ISfTofco 2xSSC, 0.05% SDS£flH^iST' 
10#P^4@7>f ;i/7-£&#Lfc&0.1xSSC, O.-U SDS£fflU45°CT-3#P E gft#L£ 

0 ""HyperFilm MPj (Amersham*tl!£)£:*i&*ft£ffl^7 -f ;i/*-*-80ft-r-«&lt# 
Ufco tf^-f 7-7D-Xi(5l^{I-|ti©7s7 U-->7*$:^TV^f--^P-> 
KlMKLfco J£8IL£r7 A^DNAtt7 , l/-h7'Y -t-hfr<b TQiAGEN Lambda MAX 

1 Kitj (Qiagen*t.^)£^T^Lfc 0 4 >tf- h DNA£EcoRIT'tZJ *) LpUCll 
8 EcoRI/BAP (Takaratti^)(3^7'7n-^>7'Lfe'#ABI377v-^>-9--(Perki 
n Elmertt^)£J;«?y£&£L£o f#?>*lfc7 n->©-5 *>a&-f 32{|S|©7 o 
->*^v^^VEGF-D©±g5:ii- K-rScDNA^SSIfSb/io v^XVEGF-D cDN 

[%mm 8 ] y Y VEGF-D cDNA© *7 D — — > 7" 

TRat lung lambda ZAP II vector j (Stratageneftl!O£1.5xl0 i pfu$5¥Lfc r 
Hybond-N+j (Amershamtt^)7 4 -(20cm x 22cm) £2*fcf1^bfco $)l//g<£>mo 
use VEGF-D cDNAtf)l-782bp»i>t£ TReady-To-Go DNA Labelling Beads(-dCTP)j 
(Pharmaciatt^)T-a"P-dCTP(AmershamttM)T'^iaUfe^©*7 , P-7-i: LT r 
ExpressHyb Hybridization Solutionj (Clontechttl5J)*ffl^68 0 C*^55°C^tD7' 
^^x> h/W 7 r 'J^ r ^-b*-^3>*2^P^ffofc:o 2xSSC, 0.05% SDS^rfflV^ 
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?ST"10^4Inl7>r;u^-*i5t^ufcmixSSC, 0.1% SDS£ffit*45°CT*50fia8fett 
Ltco THyperFilm MPj (kKr&haafiL9£)tt$mfaZm^7 ^ ;i/*-£-80@T*-Bfc 

->{C*«Lfcc iMIUfctf^-f T^D-XiE.coli SOLAR(Stratagene^) 
t^)UJ*-7 r-^ExAssistlStratagenettl^J^ffl^TpBluescript-xliO^mL L 
fcg&ABI377*>-^>-9— (Perkin ElierttK)*: J; *} J&g|e*iJ£&& Lfco 

?y hVEGF-D cDNAfc#*&ftSHii^B:fc^fc#, lfe*#}z? KVST^A/tn 

*ZT's ^D-->^T§ft*»ofeC*«IW^©cDNA*m*fc«)(C fMarathon- 
Ready rat kidney cDNAj (ClontechttlO£7 1 >:7"U- h L5' r?^?- rQCT 
GCGAGTGTGTCTGTAAA(i2?iJ#^:26)j W^^fY- r G GGTAGTGGGCAACAGTGACAGCA 
A(iB?'J#^:27)j £ffll^T94 0 C15*X 55 o C30£k 72°C2#£40[s]i!£*)£l-PCR£ L 
feo f#<=>ftfc»TK-£pGEM-T vector(promega*±|!i)(ctf:7^D — - >^LfcgL AB 
I377$/-*>tf-(Perkin Eliertt«)fc J: *>E*J*fc£Lfc. 7^ 
VEGF-DOC«gB^$:^tf^D->T-feofc 0 r^-^W *W-t?-^ 3 >T- 
f#fc * d - > hPCRT-?# Ac £ D - XD&Zkfr e>7*h VEGF-D©£fi£ fcfe L fc „ ifc 

&Ltz «t v mfer * y &g2?ij £ : 25 1 ^ r « 

*$6«!J§£«fc»K VEGF-Ci:^S&ffi^tt*^-r*«f«*^>/^H (VEGF-D) * 
<fctf*©jtfc^#J£l&i*ftjfco VEGF-D ii % «4SKt:i5itSiE1!t3&:M«f4«(t 

t&<, i&g^ ';^^^«Htt«, s^n«fomoi«k:fs:«>e>n««iDt)jiii€f 
vEGF-Ditfe^a^t^-rsiafe^^tffli^ch^qiife 
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mmimm^m, $ Ciizimifii&fflmommiittteknz, ztz, vegf-d* 



WO 98/02543 



18 



PCT/JP97/02456 



mm 

( 1 ) iMIAf££Xli&ffi : fc!&mWft.ft?&¥m$ttt 

(2) %W<D%m: #r*lfcVEGF$a^ 

(3) &®&^ : C1-802PCT 

( 4 ) mm *§• : 

( 5 ) mSSB : 

a*a ¥6SL8*ttmm i 8 5 2 1 6^ 

(7) {fftB : 1 9 9 6^7gl 5B 
( 8 ) m*\<DWL : 2 7 

»J&^ : 1 
i2?y®H£ : 354 

YXW- : 

mm 

: t h(Hono sapiens) 
*fi§$©«8 :Jft(lung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg lie Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp lie 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser lie lie Arg Arg Ser He Gin 

195 200 205 

He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro lie 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 



^ : 2 

: 2004 

: mm 
m<D& : -*a 

K8I0«S : cDNA to mRNA 

mm 

: fc. MHomo sapiens) 
fflffl<D&£i :JJfi(lung) 

ft»££T83^ : CDS 
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WtEtiLW : 403 .. 1464 
ftWlZ&fcltzJitii :E 



CCAGCTTTCT GTARCTGTAA GCATTGGTGG 


CCACACCACC 


TCCTTACAAA GCAACTAGAA 


60 


CCTGCGGCAT ACATTGGAGA GATTTTTTTA 


ATTTTCTGGA 


CAYGAAGTAA ATTTAGAGTG 


120 


CTTTCYAATT TCAGGTAGAA GACATGTCCA 


CCTTCTGATT 


ATTTTTGGAG AACATTTTGA 


180 


TTTTTTTCAT CTCTCTCTCC CCACCCCTAA 


GATTGTGCAA 


AAAAAGCGTA CCTTGCCTAA 


240 


TTGAAATAAT TTCATTGGAT TTTGATCAGA 


ACTGATCATT 


TGGTTTTCTG TGTGAAGTTT 


300 


TGAGGTTTCA AACTTTCCTT CTGGAGAATG 


CCTTTTGAAA 


CAATTTTCTC TAGCTGCCTG 


360 


ATGTCAACTG CTTAGTAATC AGTGGATATT 


GAAATATTCA 


AA ATG TAC AGA GAG 


414 



Met Tyr Arg Glu 
1 



TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 

Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 

Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 

Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp lie Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 HO H5 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu lie Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG TTCCAAGTTC CCCATCCCTG TCATTTTTAA CAGCATGCTG CTTTGCCAAG 1524 

TTGCTGTCAC TGTTTTTTTC CCAGGTGTTA AAAAAAAAAT CCATTTTACA CAGCACCACA 1584 

GTGAATCCAG ACCAACCTTC CATTCACACC AGCTAAGGAG TCCCTGGTTC ATTGATGGAT 1644 

GTCTTCTAGC TGCAGATGCC TCTGCGCACC AAGGAATGGA GAGGAGGGGA CCCATGTAAT 1704 

CCTTTTGTTT AGTTTTGTTT TTGTTTTTTG GTGAATGAGA AAGGTGTGCT GGTCATGGAA 1764 

TGGCAGGTGT CATATGACTG ATTACTCAGA GCAGATGAGG AAAACTGTAG TCTCTGAGTC 1824 

CTTTGCTAAT CGCAACTCTT GTGAATTATT CTGATTCTTT TTTATGCAGA ATTTGATTCG 1884 

TATGATCAGT ACTGACTTTC TGATTACTGT CCAGCTTATA GTCTTCCAGT TTAATGAACT 1944 

ACCATCTGAT GTTTCATATT TAAGTGTATT TAAAGAAAAT AAACACCATT ATTCAAGTCT 2004 

mm^ : 3 

iE8J©££ : 16 
htfDS;- :D££tt 

mm 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
1 5 10 15 

®m(DBi£ :27 

&\(dm : mm 

mmomm -.momm £«a 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 



&m<D&£ : 27 . 

EmcD.m : mm 

8© ft : -*ffi 

h*'p>- -.mm**: 
Efflomm imvtem ^dna 

S£3»J 

GATCTAATCC AGCACCCCAA AAACTGC 27 

%Wm^ : 6 
K?'J®S£ : 27 

m<D& : -*ta 

htfn-;- :jgffitt 
ffi?iJ0«» :m<D&m £$DNA 
iB?'J 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

ffifll*^ : 7 
12?'J®^£ :33 
iS?iJtf>S : &® 
«®ft : -** 

ia^'J©SIM :fl!i©«Efi? ^filcDNA 
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8B?'J 

CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 33 

mm^ : 8 

S2?'J©;g£ : 32 

®mcom -.mm. 
h^pv- -.mm®. 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 32 

IB^iJ#^ : 9 
fi&3»J OS* : 20 
»J®^ : $gg 

: -*SK 
h*P^- :&8M* 
IE*I©»S :ffe©ttr» £$DNA 

AATTAACCCT CACTAAAGGG 20 

1E^J#^ : 10 
ia?'J©^£ : 22 

ewos : mm 
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mnomm -.fiKDmm £$dna 

CCAGGGTTTT CCCAGTCACG AC 
K?'J#*f :11 

Kj$aj©§y : mm 
mom : -*m 

ACTCACTATA GGGCTCGAGC GGC 
@E?'J#*7 : 12 

m<D& : 

AAGTCTGGAG ACCTGCT 

iE?'J#^ : 13 
iB?iJ©M£ : 17 

mwm. : mm 
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-.mm®. 

mi 

CAGCAGGTCT CCAGACT 

ld^'J#-^ : 14 
Bi!?iJ<D:R£ : 17 
02?'J©52 : mm 

htfns;- -.mm**. 

CGCACCCAAG GAATGGA 

iBj»J*# : 15 
BB?'J©g£ : 18 

ieju©^ : mm 
mom : 

B2*J©«» :fl!i<Z>t*g* ^efeDNA 
TGACACCTGG CCATTCCA 



iB?'J#^ : 16 
iB?'J©g£ : 18 

sb^ijo^ : mm 
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hfDy- : mm®. 

CATCAGATGG TAGTTCAT 18 

S20l#^ : 17 
iaWCfi^ : 20 

: ail 

INOft : 

ATGCTGAGCG AGAGTCCATA 20 

E7U#^ : 18 
ETHOS* :20 
BBWCS : tt£ 

iBfyoma '.mom® £$dna 

CACTAGGTTT GCGGCAACTT 20 

&?'J#^ : 19 
K?'J©S£ : 20 
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mcDWi : 

UmoXm :ffe©*£$ cffijcDNA 

GCTGTTGGCA AGCACTTACA 2( 

E9iJ#-¥ : 20 
id?'J©££ : 20 

IHOft : -*« 

GATCCATCCA GATCCCTGAA 2 
: 21 

%m(D&$ : 19 
E^JOS : mm 

CAGATCAGGG CTGCTTCTA i 



: 22 
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f\tn(D&£ : 32 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

Sci?'J#^ : 23 
SB?'J£>^£ : 33 

h^Pi;- : if&ft 

ra^nns : m<Dm& ^j#dna 

CAGGTCGACT caaacaggca CTAATTCAGG TAC 33 

gS?'J#*f : 24 
1B?'J£>&£ : 1581 

^mcom -.mm. 
mvm : -*n 

h*DS>- : if 
ffi9"J©liJS : cDNA to mRNA 
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tm*mttz-% :cds 

ft&iiLW : 96.. 1169 
IE*'J 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn lie Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45. 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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ACA CTA 
Thr Leu 

AGA GAG 
Arg Glu 
120 
ACA TTC 
Thr Phe 
135 

TGC AAC 
Cys Asn 

TCC AAA 
Ser Lys 

TTA GTG 
Leu Val 

ACG GGC 
Thr Gly 
200 
CCA GAA 
Pro Glu 
215 

ATG CTG 



90 

AAA GTT ATA 
Lys Val He 
105 

ACA TGC GTA 
Thr Cys Val 

TTC AAG CCC 
Phe Lys Pro 

GAA GAG GGT 
Glu Glu Gly 
155 

CAG CTC TTT 
Gin Leu Phe 
170 

CCT GTT AAA 
Pro Val Lys 
185 

CCC CGC CAT 
Pro Arg His 



GAT GAA 
Asp Glu 

GAA GTC 
Glu Val 
125 
CCC TGT 
Pro Cys 
140 

GTG ATG 
Val Met 

GAG ATA 
Glu He 

ATT GCC 
He Ala 



95 

GAA TGG 
Glu Trp 
110 

GCC AGT 
Ala Ser 

GTA AAT 
Val Asn 

TGT ATG 
Cys Met 

TCA GTG 
Ser Val 
175 
AAC CAT 
Asn His 
190 

TCA ATT 
Ser He 



CCT TAC 
Pro Tyr 
205 

GAA GAT GAA TGT CCT CAT TCC 
Glu Asp Glu Cys Pro His Ser 
220 

TGG GAT AAC ACC AAA TGT AAA 



CAG AGG ACC 
Gin Arg Thr 

GAG CTG GGG 
Glu Leu Gly 
130 

GTC TTC CGG 
Val Phe Arg 
145 

AAC ACA AGC 
Asn Thr Ser 
160 

CCT CTG ACA 
Pro Leu Thr 

ACG GGT TGT 
Thr Gly Cys 

ATC AGA AGA 
He Arg Arg 
210 

AAG AAA CTC 
Lys Lys Leu 

225 
TGT GTT TTG 



100 

CAA TGC AGC CCT 
Gin Cys Ser Pro 
115 

AAG ACA ACC AAC 
Lys Thr Thr Asn 



449 



TGT GGA 
Cys Gly 

ACC TCC 
Thr Ser 

TCA GTG 
Ser Val 
180 
AAG TGC 
Lys Cys 
195 

TCC ATT 
Ser lie 



GGC TGC 
Gly Cys 
150 
TAC ATC 
Tyr He 
165 

CCC GAG 
Pro Glu 

TTG CCC 
Leu Pro 

CAG ACC 
Gin Thr 



TGT CCT ATT GAC 
Cys Pro He Asp 
230 

CAA GAC GAG ACT 



497 



545 



593 



641 



689 



737 



785 



833 



WO 98/02543 



34 



PCT/JP97/02456 



Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
lie Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 

mm^ : 25 

Bd3»J©&£ : 1491 

1201 ©£55 : cDNA to mRNA 



*m<Dmm :lffi(lung) 

ttmZ&t&fj : CDS 
ftJt&m : 270.. 1247 
ftm*frfcL1zHm :E 
ifi^'J 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT CTC ATG ATG TCC TAT GTG TAC CTG GTG CAG GGC TTC AGT ATT 341 
Asn He Leu Met Met Ser Tyr Val Tyr Leu Val Gin Gly Phe Ser He 

10 15 20 

GAA CAC CGA GCA GTG AAG GAT GTT TCT CTT GAG CGA TCA TCC CGG TCT 389 
Glu His Arg Ala Val Lys Asp Val Ser Leu Glu Arg Ser Ser Arg Ser 
25 30 35 40 

GTG TTG GAA CGT TCT GAA CAA CAG ATC CGC GCG GCT TCT ACT TTG GAA 437 
Val Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Thr Leu Glu 

45 50 55 

GAG TTG CTG CAA GTC GCA CAC TCT GAG GAC TGG AAG CTG TGG CGG TGC 485 
Glu Leu Leu Gin Val Ala His Ser Glu Asp Trp Lys Leu Trp Arg Cys 

60 65 70 

CGG TTG AAG CTT AAA AGT CTT GCC AAT GTG GAC TCG CGC TCA ACA TCC 533 
Arg Leu Lys Leu Lys Ser Leu Ala Asn Val Asp Ser Arg Ser Thr Ser 

75 80 85 

CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAT ACT GAA ACA CTA 581 
His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu Thr Leu 

90 95 100 

AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT AGA GAG 629 
Lys Val lie Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu 
105 HO us 12Q 

ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC ACA TTT 677 
Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn Thr Phe 

125 130 135 

TTC AAG CCC CCT TGT GTA AAT GTC TTC CGG TGT GGA GGA TGC TGC AAT 725 
Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys,Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 149J 



MVm^ : 26 t 
iB?'J©:S£ : 20 

m*\<Dm : mm 
h*uv- -.mm** 

GCTGCGAGTG TGTCTGTAAA 



BB?'J#^ : 27 
iB?'J©^£ : 25 

mwm : mm 
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GGGTAGTGGG CAACAGTGAC AGCAA 25 
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MHLLGFFSVA CSLLAAALLP GPREAPAAAA AFESGLDLSD AEPOAGEATA SO 

- - — 50 

YASKDLEEQl RSVSSVDELM TVIYPEYWKN YKCOLRKGGW QHNREOANLN 100 

- - 100 

SRTEETIKFA AAHYNTEILK SIDNEWRKTQ CMPREVCIDV GKEFGVATNT ISO 
- ~ 150 

FFKPPCVSVY RCGGCCNSEG LOCMHTSTSY LSKTLFEITV PLSOGPKPVT 200 

- - — — 200 

ISFANHTSCR CMSKLOVYRQ VHSIIRRSLP ATlPQCQAAfi KTCPTNYHWN 250 
250 

NHICRCLAQE DFNFSSDAGO DSTDGFHDIC GPNKEIDEET COCVCRAGLR 300 
HLQE 300 

IKsEQfflKEL ERNSBQEQB NKLFPSQCGA NREFDENT8q CVCKRTRPRN 350 

USl^DJhmf EedrSeGQiS tpcpkoliqh pkncscfeBk esletciqkh 350 

OPLN||GK|A| gCTESPQKCL LKGKKFHHQT gSCYRQBjTN RQKH|-EPGF 400 



KLFHQDTBSI g OR BPFHTHjPiAS GKTQgAKHCR 400 

sysBevcrcv BsywQrQqhs 450 

FPKBKRAAQG QhSROnQ 450 

human VEGF-C 
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